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III. Response to the Office Action 
A. General Remarks 

Claims 1-19 were pending in the application prior to this submission. Claims 1-5, 
11-13, and 19 have been canceled. New claim 20 has been added. Therefore, claims 6- 
10, 14-18, and 20 are now pending. 

Claims 6-10 and 14-18 have been amended. Marked-up versions of the claims are 
submitted in an Attachment to this paper. If there is any discrepancy between the 
amendments contained in this paper and the enclosed marked-up versions, Applicant 
request that the amendments of this paper be considered controlling. 

Amendments to the claims are fully supported by the originally filed disclosure as 
follows: 

1. Amended claims 6-10 and 14-18 are directed to a switched reluctance 
machine. Support for this amendment can be found throughout the 
original specification and, for example, in the paragraph on page 2, 11. 15- 
22. 

2. Amended claim 6-10 and 14-18 have been amended to require " salient 
rotor poles." Claims 6, 14, and 18 have been amended to require that the 
rotor poles are " substantially equally spaced about the rotor /' Claim 7 has 
been amended to require that " each rotor pole of the first pair having a 
first pole face construction and a first angular width substantially similar 
to the other radially opposed pole of the pair " and to require that "each 
rotor pole of the second pair having a second pole face construction and a 
second angular width substantially similar to the other radially opposed 
pole of the pair ." Support for these amendments can be found throughout 
the original specification and, for example, in Figures 5 A, 7 A, 8A-C, 9A- 
L, 10, 1 1A-D, 12C, 13-20, 21 A-L and associated written description. 

3. Amended claim 6-10 and 14-18 have been amended to require " salient 
stator poles." Claim 6, 14, and 18 have been amended to required that the 
stator defines stator poles that are " substantially equally spaced about the 
stator." Claim 14 has been amended to require that " a first pair of salient 
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stator poles being radially opposed to one another and having a first pole 
face construction substantially similar to one another " and that " a second 
pair of salient stator poles being radially opposed to one another and 
having a second pole face construction substantially similar to one 
another ." Support for these amendments can be found throughout the 
original specification and, for example, in Figures 5A, 7A, 8A-C, 9A-L, 
10, 1 1 A-D, 12C, 13-20, 22A-C, 24, 26 and associated written description. 

Additional amendments to the claims have been made to merely improve the 
grammatical reading of the claims and are fully supported by the originally filed 
disclosure as follows: 

1 . Throughout the claims, the wording of tw a plurality of energization cycles" 
has been amended to read —a plurality of discrete intervals— for clarity. 

2. Throughout the claims, the wording of "pole face" has been amended to 
read —pole face construction— and the wording "construction" has been 
amended to read -pole face construction- for clarity. 

3. Throughout the claims, the word "'during" has been replaced with -over- 
for clarity. 

4. Throughout the claims, the words -first- and -second- have been added 
for clarity. 

5. Claim 18 has been rewritten in independent form including all of the 
limitations of the former base claim (amended claim 14) for clarity. 
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B. Specific Comments 

L First Set of Rejections under 35 U.S.C. S 103 

In paragraphs 1-3 of the Office Action, claims 1-3 stand rejected under 35 U.S.C. 
103(a) as being unpatentable over Kamata in view of Keljik; claim 4 stands rejected 
under 35 U.S.C. 103(a) as being unpatentable over Kamata in view of Keljik as applied 
to claim 2 above, and further in view of Cho; and claim 5 is rejected under 35 U.S.C. 
103(a) as being unpatentable over Kamata in view of Keljik as applied to claim 1 above, 
and further in view of Delson et al. 

Claims 1-5 have been cancelled. In light of these amendments. Applicant 
respectfully requests that the Examiner withdraw the rejections of claims 1-5 under 35 
U.S.C. §103. 

2. Second Set of Rejections under 35 U.S.C. S 103 

a. In paragraph 4 of the Office Action, claims 6-8 and 13 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Uzuka in view of Keljik. 

Claim 13 has been cancelled. Applicant submits that amended claims 6-8 contain 
limitations that are not disclosed or suggested by the cited references, alone or in 
combination. Firstly, claim 6, from which claims 7-8 depends, is directed to "a switched 
reluctance machine" and requires "salient rotor poles" and "salient stator poles." In stark 
contrast to the claimed invention, Uzuka is directed to DC motors having permanent 
magnets for poles of the rotor and having coils for poles of the stator. Secondly. Keljik 
merely describes the phenomenon of attraction and repulsion of magnetic poles and fails 
to provide the limitations missing from Uzuka. 

b. In paragraph 5 of the Office Action, claim 9 is rejected under 35 
U.S.C. 103(a) as being unpatentable over Uzuka in view of Keljik as applied to 
claim 8 above, and further in view of U.S. Patent 5,701,064 to Horst et al. (Horst 
'064). 
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Applicant submits that amended claim 9 contains limitations that are not disclosed 
or suggested by the cited references, alone or in combination. Firstly, as noted above, 
Uzuka in view of Keljik fails to disclose limitations required by independent claim 6, 
from which claim 9 depends. Secondly, Ilorst '064 is directed to sensing rotor position 
in a machine by coupling an energized stator winding with a de-energized stator winding 
and processing a resultant circulating current waveform. Horst '064 merely discloses 
that: 

Ideally, the air gap is uniform about the circumference of the rotor and stator. In 
reality, it is not. Rather, as shown in FIG. 2, an air gap Gl between respective 
stator and rotor teeth 18a and 22a, is of a different width than a gap G2 between 
teeth 18b and 22b. In investigating the effects of this non-uniformity, it has 
been found that a current waveform Cw resulting from current flow in an 
energized phase winding and coupled into the non-energized or de-energized 
windings has a current signature. Further, it has been found that this current 
signature can be used to detect rotor position. As a result, there is no need for a 
separate rotor sensor to be incorporated into the machine or machine housing. 
[Horst '064 at col. 5, II. 18-30 ] 

Thus, Ilorst fc 064 merely points out that the air gap Gl between one stator and 
one rotor pole 18a and 22a is in reality different from a gap G2 between an adjacent 
stator pole 18b and rotor pole 22b. Horst fc 064 does not disclose or suggest that 
radially opposed pairs of rotor poles establish different maximum air gaps with at least 
one radially opposed pair of stator poles. Therefore, Horst '064 does not disclose or 
suggest that '"a first maximum air gap established between the first pair of rotor poles 
and the at least one pair of stator poles is different from a second maximum air gap 
established between the second pair of rotor poles and the at least one pair of stator 
potest as required by claim 9. 

c. In paragraph 6 of the Office Action, claim 10 is rejected under 35 
U.S.C. 103(a) as being unpatentable over Uzuka in view of Keljik and further of Horst 
*064 as applied to claim 9 above, and further in view of Ilabermann. 

Applicant submits that amended claim 10 contains limitations that are not 
disclosed or suggested by the cited references, alone or in combination. Firstly, as noted 
above, Uzuka in view of Keljik fails to disclose limitations required by independent claim 
6. from which claim 10 indirectly depends. Secondly. Habberman merely discloses "a 
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device for measuring the induction in the air gap of a magnetic bearing" (Abstract) and 
fails to provide the limitations missing from Uzuka, Keljik, and Horst '064 noted above. 

d. In paragraph 7 of the Office Action, claims 1 1-12 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Uzuka in view of Keljik as applied to claim 
6 above, and further in view of Delson et al. 

Claims 11-12 have been cancelled. 

Even if it were appropriate to combine these references, which Applicant does not 
concede, the combination of Uzuka, Keljik, Horst '064, and Habermann cannot render 
Applicant's claims 6-10 obvious, as these references, either alone or in combination, do 
not disclose or suggest all of Applicant's claim limitations. For at least the reasons 
presented above. Applicant respectfully requests that the Examiner reconsider and 
withdraw the rejection of claims 6-10 under 35 U.S.C. § 103(a) and indicate the 
allowance of these claims in the next paper from the Office. 

3. Third Set of Rejections under 35 U.S.C. S 103 

a. In paragraphs 8 of the Office Action, claim 14 is rejected under 35 
U.S.C. 103(a) as being unpatentable over E. R. Lang in view of Keljik. 

Applicant submits that amended, independent claim 14 contains limitations that 
are not disclosed or suggested by the cited references, alone or in combination. Firstly, 
claim 14 is directed to "a switched reluctance machine" and requires ^salient rotor poles" 
and "salient stator poles." In stark contrast to the claimed invention, E. R. Lang is 
directed to a step motor for use with an indicator and discloses permanent magnet poles 
on the rotor. Secondly, Keljik merely describes the phenomenon of attraction and 
repulsion of magnetic poles and fails to provide the limitations missing from E. R. Lang. 

b. In paragraphs 9 of the Office Action, claim 18 is rejected under 35 
U.S.C. 103(a) as being unpatentable over E. R. Lang in view of Keljik as applied to 
claim 14 above, and further in view of Uzuka. 
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Applicant submits that amended, independent claim 18 contains limitations that 
are not disclosed or suggested by the cited references, alone or in combination. Firstly, 
claim 18 is directed to "a switched reluctance machine" and requires "salient rotor poles" 
and "salient stator poles.*' In stark contrast to the claimed invention and as noted above, 
E. R. Lang is directed to a step motor for use with an indicator and discloses permanent 
magnet poles on the rotor. Secondly, Uzuka is directed to a DC motor and discloses 
permanent magnets for poles of the rotor and coils for poles of the stator and fails to 
provide the limitations missing from E. R. Lang and Keljik. Lastly, Keljik merely 
describes the phenomenon of attraction and repulsion of magnetic poles and fails to 
provide the limitations missing from E. R. Lang and Uzuka. 

c. In paragraphs 10 of the Office Action, claim 15 is rejected under 35 
U.S.C. 103(a) as being unpatentable over E. R. Lang in view of Keljik as applied to 
claim 14 above, and further in view of Nitta. 

Applicant submits that amended claim 15 contains limitations that are not 
disclosed or suggested by the cited references, alone or in combination. Firstly, as noted 
above, E. R. Lang in view of Keljik fails to disclose limitations required by independent 
claim 14, from which claim 15 depends. Secondly, Nitta discloses a permanent magnet 
motor having permanent magnets for poles of the rotor and fails to provide the limitations 
missing from E. R. Lang and Keljik. 

d. In paragraphs 1 1 of the Office Action, claims 16-17 are rejected under 
35 U.S.C. 103(a) as being unpatentable over E. R. Lang in view of Keljik and further 
of Nitta as applied to claim 15 above, and further in view of U.S. Pat. No. 5,670,836 to 
Horst (Horst '836). 

Applicant submits that amended claims 16-17 contain limitations that are not 
disclosed or suggested by the cited references, alone or in combination. Firstly, as noted 
above, E. R. Lang in view of Keljik and further of Nitta fail to disclose limitations 
required by independent claim 14, from which claim 16-17 depends. Secondly, Horst 
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w 836 discloses a permanent magnet motor having permanent magnets for poles of the 
rotor and fails to provide the limitations missing from H. R. Lang, Keljik, and Nitta. 

e. In paragraphs 12 of the Office Action, claim 19 is rejected under 35 
U.S.C. 103(a) as being unpatentable over E. R. Lang in view of Keljik as applied to 
claim 14 above, and further in view of Delson et al. 

Claim 19 has been cancelled. 

Even if it were appropriate to combine these references, which Applicant does not 
concede, the combination of E. R. Lang, Keljik, Nitta, Uzuka, and Horst b 836 cannot 
render Applicant's claims 14-18 obvious, as these references, either alone or in 
combination, do not disclose or suggest all of Applicant's claim limitations. For at least 
the reasons presented above. Applicant respectfully requests that the above rejection of 
claims 14-18 under 35 U.S.C. § 103(a) be reconsidered and withdrawn and that the 
Examiner indicate the allowance of the claim in the next paper from the Office. 



In order to facilitate the resolution of any issues or questions presented by this 
paper. Applicant respectfully requests that the Examiner directly contact the undersigned 
by phone to further the discussion, reconsideration, and allowance of the claims. 




Respectfully submitted. 



"Tteg^NdS 49,000 

Howrey Simon Arnold & White, LLP 
750 Bering Drive 
Houston, TX 77057 
Telephone: (713) 268-1357 
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ATTACHMENT 
Marked-lip Version of Claims As Amended By this Response 

1-5. (Cancelled) 

6. (Currently Amended) An e l e ctromag netic A .s^chgd reluctance machine, 
comprising: 

a rotor defining a plurality of salient rotor pol es .substant i a II y ..eq^al J y ^p_aced about 
the rotor, each rotor pole having a pole face construction__aiid defining 
an angular width, wherein the angular width of the rotor pole with the 
widest width is: 

(c) substantially equal to or greater than the angular width of the rotor 
pole with the narrowest width, and 

(d) less than 1.5 times the angular width of the rotor pole with the 
narrowest width; 

a stator defining at least twe-one_pair of salient stator poles, that ar e the ^tator 
poles i>f theat least one paii being^radially opposed to one another and 
having substantially the same pole face construction as erne another; 

a phase winding pos ition e d such tha fcr-wh en current is flo wing— in- 4 he pha s e 

a circui t- for energizing the phase- wi nd in g at least one pair _of stator poles over a 
plurality o f o n c r g i zat i o n-eyetesd i s c one i n t e r va 1 s . the encT^i/in^ of the 
phase winding to producc producing a given desired output on the 
rotor , the energizing of the phase w inding also and producing a-normal 
force forces tending to cause movement of the at l e ast two energi/.cd 
stator poles towards the rotor; 

wherein the-a first profile of the normal forces prafWe-experienced by the at least 
twa-one pair of stator poles over a first ene rg i zat i on c y c4ed i sc re te 
interval is different from a subsequent profile of the normal forces 
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profile-experienced by the at least twe-one pair of stator poles over a 
subsequent energization eye l ed i scretc i nterval . 

7. (Currently Amended) The elt?et^HagFKHk^switchcd rdAictan.ee machine of claim 
6, wherein the rotor defines a plurality of pairs of opposing salient rotor poles, the salient 
rotor poJesin each pair_bemjj_radi to one another, and wherein: 

a) during ■over Tj the first e n e r g i / at i o n c ye 1 odisc rete interval, a first pair of 

opposing rotor poles is brought towards alignment with the at least two 

QK.pair of stator poles, each r^oj^polc of. the first pair having ajirst 

pole face construction and a first angular width substantially similar to 
the other radially opposed pole of the pair; 

b) over the seeon d en e rgiz atkw-ey^subscqum interval, a second 

radial] Iv opposed pair of oppo sing salient rotor poles is brought 
towards alignment with the at least two-one pair of stator poles, each 
roior .pole ofihe .second paj_rjia\ing a second T po|e face construction 
and.a_second angular width substantially similar to the other radially 
opposed pqk of the pair; and 

c) the first pole face construction of the rotor poles forming the first pair of 

op posing — retor — poles is different from the second pole face 
construction of the mt(_>r poles forming the second pair of oppo sing 
rotor poles. 

8. (Currently Amended) The el e etromagn t^svyitched reluctance machine of claim 
7, wherein the first angular width of the rotor poles forming the first pair of oppo s ing 
rotor polos is substantially the same as the second angular width of the rotor poles 
forming the second pair of opposi flg-rot or poles . 

9. (Currently Amended) The eleetromag^^ machine of claim 
87, wherein a first maximum air gap established between the first pair of o pposing -rotor 
poles and the at least vw^oncpair of stator poles is different from the-a second maximum 
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air gap established between the second pair of op posing rotor poles and the at least two 
one .pairof stator poles. 

10. (Currently Amended) The e l o etn)mugne tie~s\vitehcd ,reluctance machine of claim 
97, wherein-H^imum-ai^gafi^es tablished b e t\vec fi---ri : H^-fe^pair of oppo sin g rotor pol es 
and the at l e ast two stator pol e s i s d e fin e d by a notch in th e profil e of th e face of th e rotor 
pefe_e_agh of the_roK>r poles _o£ihe first ..puk ha^g the first ^ojirface construction fines 
a notehed_pole lace. 

11-13. (Cancelled) 

14. (Currently Amended) An el ectrom agn e tic A swished reluctance machine, 
comprising: 

a rotor defining a plurality of sajieut_rotor poles, substantial! veciuaHy space_d about 
the _rotpr, each rotor pole having a pole face construction 
an angular width, wherein the angular widths of each of the rotor poles 
are substantially the same; 
a stator defining a plurality of salient stator poles substantially equally spaced 
about the stator, the plurality of salient stator poles forming: 
definin g a first sef of-o pposing pair. of. salient stator poles being radially 

opposed to one another and. .having a first pole face 

construction substantia.l.ly similar k) ()ne. another, and 
a second s e t ol^p posmgpair of salient stator polesr being radially. opposed 
[9 one another and haying a second .pole face construction 
substantially similar to one another; e ach of the stator pol e s 

fWMim i 1 t;ti<*v^' - i fx t t>i 1 n.it It 

1 ^- 1 1 1 £f> crrrrrvTv ruit \i vy lt.it 

at least one current carrying member such tha t a stato r- pole is energ i/ed-wben 

curren t is fiovrk^Hough-a-eiirrent - carrying member-associated with 
t he stator - pele:-ami 
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int erval so as 4ofbr simultaneously e nergize energizing the first and 
second sets-of<> pposing pairs of stator poles over a .plurality of discrete 
intervals; the energizing of the current carrying member producing a 
given desireel output on the rotor also-and producing normal forces 
tending to cause movement of the energized stator poles towards the 
rotor; 

wherein a first profik of the normal forces pmfi4e-experienced by the first pair of 
oppo s ing stator poles over th e giv o n one of the discrete intervals is 
substantially different from a second profile of the normal forces 
profile-experienced by the second pair of opposing stator poles over 
the given-same discrete interval. 

15. (Currently Amended) The eloctroni agnetH^svyitched re]uct_ance_machine of claim 

14, wherein the first polej ace construction of the stator poles compr i s ing forming the 
first s e t of opposing s tator pol os pair is different from the second pole lace construction 
of the stator poles compri sing forming_the second s e t of opposing stator polcs pair. 

16. (Currently Amended) The el^t^nagmM+eswitched reluctance machine of claim 

15, wherein each of the stator poles m-of the first seH»f -opposi ng stator f>olespair haying 
the first pole lace construction defines a notched surfaeepole face. 

17. (Currently Amended) The ekHHrom agn e tic sw i tc h ed re 1 ue t an ce machine of claim 

16, wherein the polejlice construction of each of the rotor poles is substantially the same. 
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18. (Currently Amended) The electr om agn e tic machine of claim M. A switched 

reluctance machine^ comprising: 

a rotor defining a plurality ofsal ienf rotorjxiles, the plum!itXQi\salient rotor poles 
su bstan t iai]y_ eci ua 1 1 y_spaeed about die rotor and having sul^tajiiLally 
the same angular width _as_ one another,... the p i ural i tv_ o Lsa I ient_rot< >r 
pol^sjbrming: 

a tlrsLpciir of salient rotor poles^eing radia]J\_opposed to _ori<^another 
and ha v|u£._a_ first pok Jaee constrqctioii sub^tam[allv 
similar to one another, and 

a second pair of salient rotor poles being radially opposed to one 
another and having a second pole face construction 
substantially , similar to one another, the second .pole face 

construction being different from the_ first pole jace 

construction; 

a stytor defining a plurality of salient stator poles substantially equally j>paced 
about the stator .and having substantially the same. _poIe face 
construction as one another w h e rein the construction of the stator poles 
eemfn4smg-4htM^ 

sa me as the e onstruction of the sta to^p oles com pr i s ing th e s ec on4-sel 
of <>pf>os+ftg^tat<>r-poles, the plurality of salient stator poles forming a 
first pair. of salient stator poles being radially opposed to one another 
an( J J^rming a second . pan; of salient stator poles, being radially 
opposed to one. L aiiother; and- w h e rein: 
at least one current carrying member lor simullaneousK energizing the first and 
second pairs of salient stator poles oyer a plurality of discrete intervals, 
the energizing of the at least one current carrying member producing a 
given desired output on the rotor and producing normal forces tending 
to cause movement of the energized stator poles towards the rotor, 
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wherein during th e given interval, athe first pair of o pposing rotor poles having 
the Hi^t pole face: £()nstruetic)n is brought towards alignment with the 
first set-pair of oppesmg-stator poles oyer one d i sere tvii nierval ; 

>vhercin„ dw4^^ pair of eppesing-rotor poles 

Hayjng the. second polcjaee construction is brought towards alignment 
with the second set-pair of opposing stator polcs..over_the sameJi scrcte 
interval; and 

th e construction of the pol cr, forming th e first pair of opposing rotor pol e s is 
diff e rent from the construction of th e poles forming the second pair of 
opposing rotor po les 

vvherein a first profile of the normal forces experienced by the first pair of stator 
poles over the one discrete jnterval is substantiai]y._different from a 
second profile of the normal forces experienced by the second pair of 
statorjjolcs over the samejdiscrete interval. 

19. (Cancelled) 

20. (New) The switched reluctance machine of claim 6, wherein each of the stator 
poles forming the at least one pair defines a notched pole face. 
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